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(71) I, Jean Perrier, a French 
atizen of Les Gauthiers. 89130 — Toucy, 
France, do hereby declare the invention, 
for which I pray that a patent may be 
5 granted to me, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

The present invention relates to mech-^ 

10 anical ball-and-socket joints comprising a 
male member and a female member, the 
male member being able to rotate and 
oscillate in the female member. The male 
member, generally called a pivot, normally 

15 comprises a head which is spherical or 
annular or composed of two half-spheres of 
different diameters and a cylindrical shank 
partly drawn or milled, a groove being pro- 
vided at the base of the head and /or a 

20 cone between two cylindrical parts of the 
shanks. Joints of ttds type are currently 
used in the steering and suspension of 
motor vehicles of all types. 
According to the present invention, there 

25 is provided a method of producing a groove 
on a pivot having a hollow head for a ball- 
and-socket joint, wherein the groove is pro- 
duced exclusively by cold-rolling without 
metal removal or the production of chips, 

30 the pivot being rolled simultaneously with 
the production of the groove. 

According to another feature of the in- 
vention, the rolling operations are carried out 
by two embossed rollers mounted about 

35 axes which are a fixed distance apart, the 
working surfaces of the rollers carrying out 
the complete cycle of these operations con- 
tinuously and in one revolution thereof. 
The above-described method of produc- 

40 tion of the grooves according to the inven- 
tion gives the pivot better mechanical 
properties. 

It does not break any metal fibres and 
increases the resistance of the pivot pre- 
45 cisely at the location of the groove which 
is the most fragile. 

It imgroves the surface condition, which 
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becomes dished, and makes it possible to 
precisely dimension the pivot. 

At the end of the rolling operation, a 50 
pivot having the following characteristics 
is obtained: 

— an excellent tolerance of the sphere; 
— ^an excellent tolerance of tihe rolled dia- 
meters; and 55 
— accurate dimensions parallel to the pivot 
axis. 

In addition to its mechanical properties, 
the method of manufacture according to the 
present invention allows a considerable re- 60 
duction in costs due, in the first place, to a 
saving of metal, the weight of the blank 
and of the finished pivot remaining the 
same, and in the second place, to the speed 
of production, which can reach several 65 
thousands of parts per hour. 

An embodiment of the present invention 
will now be described by way of example, 
with reference to the accompanying draw- 
ings, in which: 70 

Fig. 1 is an axial part-section through a 
pivot blank. 

Fig. 2 is an axial part-section through a 
finished pivot corresponding to the blank 
of Fig. L 75 

Fig. 3 is a diagrammatic front view of 
two ©mbossed rollers having a fixed distance 
between their axes. 

Figs. 4, 5 and 6 illustrate in axial section 
a blank during the various stages of manu- 80 
f acture and one of the two ^bossed rollers 
associated therewith. 

Referring to Fig. 1, which is an axial 
part-section, the pivot blank comprises a 
spherical head 1 which is partially hollow 85 
and a shank constituted by a first cylinder 
3, a conical part 5 connected to a second 
cylinder 7 of lesser diameter than that of 
the first cylinder 3 by means of a chamfer, 
9, and a chamfer 11 forming the end of 90 
cylinder 7. 

Fig. 2 shows a finished pivot obtained 
from the blank of Fig. 1. This finished 
pivot comprises the spherical head 1 and a 



1,387,650 



shank constituted, due to alterations made 
f0 the blank of Fig. 1 in the region of the 
cylinder 3 and the conical part 5, by a 
groove adjacent the spherical head 1, a 
3 cone 15, a cylindrical part 17 and a conical 
part 19. This conical part 19 is extended 
by a chamber 21 and by a cylindrical part 
23 termmated by a chamfer 25. 

in 1.^^^? deformations undergone by 

iu the blank, the dimension 27 measured from 
the centre of the spherical head to the 
dividing Ime of the cylinder 3 and the 
corneal part 5 (Fig. 1) is clearly shorter than 
the desired final dimension 29 measured 

13 firom the centre of the spherical head to the 
dividmg line of the cylindrical part 17 and 
the corneal part 19. 

T0 carry out the operations for trany- 

oa the blank info the finished pivot, 

lae blank 1 is introduced between two 
mtbossed roners: 31 and 33 havmg a feed 
distance between their axes as illustrated in 
K^' ?^ means of two notches 39 and 
41 Which also serve for the extraction of 

25 the pivot. 

The twa opposing working surfaces of 
mese two embossed roUers have shapes 
^signed to carry out on the blank, con- 
tmuously and in one revolution of the 
embossed roller, the complete cycle of the 
successive operations for producmg the 
groove, with elongation of the blank and 
finally rollmg of the sphere and cone. These 
embossed rollers rotate in the directions 

^> indicated by arrows 35 and 37 and cause the 
rotation of the blank for a plmrality of 
revolutions. The diameter of these em- 
tossed roHersf is calculated in order that 
the penetration per revolution of the pro^ 

W jections of the embossed roHer in the blank 
IS not so great as to cause excessive stresses. 
The nmnber of revolutions of the blank is 
approximately equal to the ratio of the dia- 
meter of fte embossed rollers and of the 
diameter of the cylindrical part 7 of the 
brank. For example, for a diameter of the 
embossed rollers of 200 an and for a dia- 
meter = 17, there are 12 revolutions of 
the blank, and, if the depth of the groove 
S . penetration per revolution in- 

the blank is 0.165 mm at the radius. 

P^fs 4, 5 and 6 make it easier to under- 
stand the cycle of the operations carried out 
^yj^^ two embossed rollers. 

55 Fig: 4 shows the blank 41 placed adia- 
^nt the surface of an embossed roller 43 
Initially, this shape corresponds substan- 
tmlty to the contour of the axial section of 
tiie blank 1, leaving a clearance 45 witir 

60. the exception of the cylindrical part 47 
which ^ kept in contact with the embossed 
roller 43. This cylindrical part 47 therefore 
^sures the positioning and the rotation of 
the blank. 

65 Accordmg to its position on the em- 



bossed roller, and startmg from its illustra- 
tion in Fig. 4, the shape of the embossed 
roller changes due to the progressive appear- 
ance of a projection 49 facilitating the pro- 
duction of the groove 51 in the blank 41 70 
and the elongation of the blank. The dis- 
tance from the cone to the centre of the 
sphere dearly increases in the same pro- 
portion on the blank and on the embossed 
rollers. This rolling may normally be car- 75 
ried out without previously annealing the 
blanks. Annealing would be indispensable 
only iO splintering due to cold-hammering 
of the metal prior to rolling occurred. 

When the rollmg of the groove has been 80 
carried out, the embossed rollers effect the 
rolling of the sphere 53 and of the cone 
55. The shape of the embossed roller thus 
corresponds exactly to the shape of the axial 
section of the Hank with the exception of 85 
the zone 57 for rolling the groove 51 where 
a slight clearance is provided. This clear- 
ance provided in this zone 57 where the 
tolerance is greater, makes h possible to 
compensate for the inevitable variations of 90 
volume from one blank to another. The 
rolling of the cone 55 is an excelleiit 
guarantee both for the taper of the cone 
55 and for the dfinension measured from 
the centre of the spherical head to the 95 
dividing line between the cone 55 and the 
adjacent cyEndrical part. Nevertheless, the 
rolling of the cone is not indispensable 
Vivien the r^uirements imposed do not 
necessitate it lOO 

Clearly, this method could be used not 
only with rotating embossed roHers but also 
with straight profiled dies. Hie use of these 
straight dies would be indispensable if the 
embossed rollers which can be mounted on 105 
standard commercial machines gave too 
great a penetration mto the pivot per 
revolution and a resulting weakening of the 
pivot. 

110 

WHAT r CLAIM IS:— 

1. A method for producing a groove 
on a pivot having a hollow head for a ball- 
and-socket joint, wherein the groove fe pro- 
duced exclusively by cold-roffing wthout 115 
metal removal or the production of chips, 
the pivot being rolled simultaneously with 
the production of the groove. 

2. A method according ta cMn f, 
wherein the rolEoig operation is carried out 120 
by two embossed rollers mounted about 
axes which are a fixed distance apart, the 
working surfaces of the roUers carrying out 
the complete cycle of the rolhng operation 
continuously and in one revolution ther^f. 125 

3.. A method according to claim 1 or 
2, wherein the rolling operation is carried 
out with straight profiled dies. 

4. A method according to any one of 
the preceding claims, wherein one area of 130 
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cleaxance is provided, when rolling the 
sphere and the cone of a pivot, the clear- 
ance being provided in a region of the pivot 
where the tolerance is greatest in order to 
5 compensate for the variations in volume 
from one blank to another. 
5. A method for producing grooves on 



pivots for ball-and-socket joints substan- 
tially as herein described with reference to 
the accompanying drawings. 10 

MARKS & CLERK, 
Chartered Patent Agents, 
Agents for the Applicant. 
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dies. The groove is produced by rolling without 
the removal of metal and hence there is a 
reduction in cost due to the saving in metal. The 
embossed rollers have shapes such that the 
operation is carried out in one revolution of the 
rollers. The blank to be rolled is placed in 
adjacent notches on the periphery of the rollers 
and these notches are also used for extracting the 
rolled article. 
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